A 74-year-old woman with recurrent fever and multiple joint pain was admitted to Hokkaido University Hospital. Trans-esophageal echocardiogram revealed bacterial vegetation and destruction of the aortic valve. Although few bacteria grew in regular blood agar, Grampositive coccobacillus was specifically grown in chocolate blood agar and Brucella agar, and it was identified to be Abiotrophia defectiva. Infectious endocarditis caused by Abiotrophia defectiva was diagnosed, she was treated with diuretics, penicillin G and gentamicin, and she immediately improved. Infectious diseases caused by Abiotrophia defectiva are extremely rare, and identification of this pathogen is important, as its bacterial characteristics require proper attention.
Introduction
Abiotrophia defectiva, now classified as Abiotrophia genus (1), is part of the normal flora of the mouth (2) . Since, this bacteria requires vitamin B6 and L-cysteine to grow, it cannot grow in regular blood agar, hence there is difficulty in detection of this infectious pathogen (3) .
We present a case of infectious endocarditis caused by Abiotrophia defectiva with recurrent fever and multiple joint pain. Abiotrophia defectiva is a rare pathogen of infectious endocarditis (4) and in most cases heart failure and destruction of heart valves occur (5) (6) (7) (8) . When we treated our patient with diuretics, penicillin G and gentamicin, she immediately improved.
However, she was re-hospitalized for replacement of the aortic valve, due to congestive heart failure. Endocarditis caused by Abiotrophia defectiva has been reported to result in heart failure by destroying heart valves. Therefore, immediate treatment based on a correct diagnosis and identification of the pathogen have a bearing on the prognosis of patients with endocarditis caused by Abiotrophia defectiva.
Case Report
A 74-year-old Japanese woman, who presented with a one-year history of recurrent fever and multiple joint pain, was referred to our hospital on May 31, 2002. She had no history of travel outside of Japan. Her past medical history revealed hypertension and mild aortic valve stenosis. Because Gram-positive coccus and Gram-positive rods were stained from her blood samples, she had been prescribed antibiotics, including minocycline hydrochloride.
On admission, her body temperature was 37.4°C. Physical examination revealed no abnormalities except for dental caries. Auscultation of the heart revealed both systolic and diastolic murmurs, and breathing sounds were clear. Laboratory findings on admission are shown in Table 1 .
Although the initial working diagnosis was an infectious disease, malignant tumors and systemic autoimmune diseases such as rheumatoid arthritis were originally considered in the differential diagnosis. Evidence of malignant tumors were nil in various radiologic scans. Although rheumatoid factor was positive, clinical manifestations and serological laboratory findings ruled out systemic autoimmune diseases, including rheumatoid arthritis and vasculitis syndrome. Pathogens such as, bacteria, viruses, mycoses, and tuberculoses were not detected in samples of sputa, urine, feces, and gastric juice. Bone marrow smears revealed no significant abnormality. In a lumbar puncture, CSF gram stain was negative. Her chest radiograph on admission showed increased (52.3%) cardiothoracic ratio (CTR) without pulmonary shadow. Electrocardiograms showed ST segment elevation in leads V1 through V4, prolongation of Q-T interval, left atrial overload, and left ventricular overload.
Although a trans-thoracic echocardiogram revealed aortic regurgitation, destruction of heart valves and bacterial vegetation were not evident (Fig. 1A) . However, a trans-esophageal echocardiogram revealed destruction of the commissure of the aortic valve between non-coronary cusp and right coronary cusp, and vegetation adhered to the apex of the aotric valve (Fig. 1B) . Four sets of blood cultures were positive for Gram-positive coccobacillus. The samples were inoculated onto not only regular blood agar, but also chocolate blood agar and Brucella agar supplemented with vitamin B6 and L-cysteine. Gram-positive coccobacillus was grown in chocolate blood agar and Brucella agar, but not in regular blood agar, and Abiotrophia defectiva was identified. Thus, a clinical diagnosis of infectious endocarditis caused by Abiotrophia defectiva was made.
She was treated with torasemide (4 mg/day), penicillin G (12×10 6 unit/day) and gentamicin (130 mg/day) given intravenously. Her clinical course is shown in Fig. 2 . Her symptoms improved and the level of CRP became negative. Chest X-ray taken on July 12, 2002, showed a decrease in CTR from 57.5% to 55.7%. In addition, the levels of brain natriuretic peptide (BNP) also improved. Gentamicin was withdrawn on July 20, due to renal dysfunction, but penicillin G was continued for 8 weeks. She was discharged on October 20, 2002.
However, she felt sluggish with the passage of time and was rehospitalized for replacement of the aortic valve on February 7, 2003, as congestive heart failure was evident. After this surgery, her heart function recovered and she was discharged on April 23, 2003.
Microbiology
Abiotrophia defectiva is part of the normal flora of the mouth (2) . Abiotrophia defectiva was first reported in 1961, to be a nutritionally variant streptococci surrounding Staphylococcus aureus (9) . In 1989, the nutritionally variant streptococci were classified into Streptococcus defectives and Streptococcus adjacens (10) . Finally, Abiotrophia defectiva was re-classified independently as Abiotrophia genus based on RNA analysis on 1995 (1) .
Abiotrophia defectiva has many bacterial characteristics, including: 
1) Nutrition
Vitamin B6 and L-cysteine are required for growth (11) , thus this bacteria cannot grow in culture plates without these nutrients, but can grow in chocolate blood agar or Brucella agar.
2) Microscopic observation
Abiotrophia defectiva was originally considered coccobacillus, but its appearance differs depending on various culture conditions (12) . Indeed, Gram-positive coccus and Gram-positive rods in her blood samples were noted before she was admitted to our hospital.
3) Growth
Abiotrophia defectiva grows more slowly than other streptococci (13) . And this may be one of the reasons for the difficulty in identification. 4) Higher affinity with the endocardium (14, 15) 5) Response to antibiotics (16, 17) It was reported that RFLP (restriction fragment length polymorphism analysis) following 16S rDNA PCR amplification had been successfully used for the identification of Abiotrophia adiacens and Abiotrophia defectiva (18) . 16S rRNA gene PCR-RFLP analysis clearly identifies Abiotrophia adjacens and Abiotrophia defectiva, and distinguishes these from the other organisms that are major causes of infective endocarditis. Moreover, it could also be applicable in estimating the causative microorganism of infective endocarditis from clinical specimens, such as blood. Thus, this analysis can be a useful diagnostic method for the identification of Abiotrophia species.
Abiotrophia defectiva has broad sensitivities to various antibiotics (16, 17) , but it is often resistant to the treatment leading to persistent infection (5, 17, 19) . For the treatment of endocarditis caused by Abiotrophia defectiva, a sufficient dose of effective antibiotic(s) should be administered for an adequate period of time. Published reports suggested penicillin G and gentamicin as effective empiric choices of antibiotics for patients with endocarditis caused by this pathogen (16, 17) .
Discussion
Our patient had had aortic stenosis in her past history. She had not received dental procedures but did have dental caries, which are thought to be associated with the onset of infectious endocarditis caused by the Abiotrophia defectiva. Abiotrophia defectiva is sensitive to many types of antibiotics, however, an in vitro examination that appears to be useful for Abiotrophia defectiva, may not always be predictive of the proper treatment for endocarditis caused by this pathogen.
Clinical manifestations of infectious endocarditis depend on the infecting genera and the species of pathogens. Among a total of 390 cases of infectious endocarditis studied (Table  2 ) (20) , only 1 case was that of Abiotrophia defectiva infection. Patients with endocarditis caused by Abiotrophia defectiva reported in the literature (5-8, 19, 21, 22) are shown in Table 3 .
In the present patient, congestive heart failure occurred after the termination of drug treatment. Heart failure is the most serious complication of endocarditis (23) . Heart failure as a result of endocarditis often requires valve replacement (23) . As shown in Table 3 , in almost all cases, treatment with antibiotics alone was ineffective and treatment without valve replacement led to death. We suggest that endocarditis caused by Abiotrophia defectiva may frequently result in heart failure as heart valves are destroyed. Prompt attention to correct identification of this pathogen and surgical treatment of heart valves must be given careful attention by the attending physicians.
Conclusion
As Abiotrophia defectiva does not grow in regular blood agar (11), a few cases no doubt remain unknown or unidentified. Thus the actual frequency of endocarditis caused by Abiotrophia defectiva is difficult to ascertain, and the prevalence of the pathogen among patients with endocarditis may be underestimated.
We conclude that endocarditis should always be considered in the differential diagnosis among patients with recurrent fever. Abiotrophia defectiva does not grow in medium lacking vitamin B6 and L-cysteine (11) . In addition, transthoracic echocardiograms cannot always detect subtle abnormalities of cardiac structure. Thus, if a clinician suspects bacteremia or infectious endocarditis, sera samples should be cultured in various specific media to identify the pathogen, and heart abnormalities should be examined carefully by trans-esophageal echocardiograms. The present case highlights the importance of the correct microbiological diagnosis.
